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- Excited B states: B**, Bg**

- Observation of 2,

- Search for ny
@ Decay of B Hadrons (Branching Fractions)
- Bg Decays
- Charmless 2-body B -> hh
€@ B Fragmentation Fractions
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Tevatron Performance

From Record to Record

® Record weekly int. lumi > 30 pb*
® Record initial luminosity:

1] —
o /
2005

600~ .

400 :

Delivered Luminosity (pb” 1)

23.6 x 103 seclcm? (Sep 10) 2004~
®>15fb!on tape (> 1.9 fbtdeliv.) 200l ]
® ~1 fb! used for analysis

Year 2002 2003 2004 2005 2006 200 1
Monthl 4 7 101 4 7101 4 7 14710 (0 e | .
S a0l (7] T T ' T ] 0 50 100 150 200 250 300 350
" 1 Da
. y
) N
= 3
Og 200 :::._f w Run ” |ntegrated Luminosity | 19 April 2002 - 22 February 2006
g 150] Al
: :-‘.- 1:7
- el EDE
= 100 “J g <3
E * ; 211 P
| . . ‘» 1.0
{ £ 2
50 A 1 5o P
)\i‘{ os ::— — Delivered
0 n&‘M"" ‘f : . : 02 L —Recorded
1000 1500 2000 2500 3000 3500 4000 4500 50(] o ]
Store Number Api 2 Oct-02  Jan-03  Apr-03  Jul-03  Oct-03  Jan-04  Apr-04  Jul-04  Oct-04  Jan05  Apr-05  Jul-05 Oct-05  Jan-06  Apr-06

Manfred Paulini - HQLO06, Munich, 10/19/06 - 3-



CDF & DO Experiments

See also other TeV talks on B results by:
- Stephanie Menzemer
- Ay Cano

Both detectors
¢ Silicon microvertex tracker

¢ Central tracking in solenoid

¢ High rate trigger/DAQ
¢ Calorimeter and muons system

Good electron, muon ID and acceptance
Excellent tracking acceptance |n| < 2-3

L2 trigger on displaced vertices
Excellent tracking resolution
Good low momentum PID
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B Physics at the Tevatron
~BO Mb-- -~ - = oo~

Total Inelastic Cross—Section

Advantage of B Physics at the Tevatron:
® All B hadrons are produced:
B°, BT, Bg, B;f, Ag
® Enormous cross section:
- B Factory: o(Y(4S) - BB) ~ 1 nb

-+ 5000 x

5 f)p_’b+ .......

CDF: PRD 71, 032001 (2005)

18ub |
- Tevatron: 5 \1;45*44
_ £ S =
o(pp — b, |y| <0.6) ~20ub , | 7.
2 o~ P B 1.
8 107 - 1054 1058 106
However: s F
o -
® Total inelastic cross section: g 10
.
o(total)/a(b) > 103 gs | ¢
. . : 8'——3%.10 = %
2 Need to enrich events with B's " _F =

2 |t's all about the trigger!

pi" (GeVic)
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Trigger for B Physics

Dimuon trigger data

CDF Preliminary: ~360pb'1
= 106 -@ Jiy-2.7M Js_sgige.rs;.._____
. ] Rare B
® | epton Trigger: o] J25): 100K Soeer
- : | o
2 Dilepton trigger: 3/ -> g 104;%\ ﬁ[u
2 Single lepton: Semileptonic B decays TN 1 ey 36k
. . . 10 Y(35):2.0K
2 Lepton+displaced track: Semilept. B's ; T Y
- : : 104 f [ P
® Hadronic track trigger: CDF (DO) R D D D A
(exploit 'long’ B lifetime) 5 20000 e
§ 50000 / w
" S o
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5 E w¢)
5 30000 E/ % Y(1S, 25, 39)
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OE R B E P SR | _,".l\s
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invariant (i 1) Mass [GeV]
£ o=a7um| "Sum
Level 1: Fast track trigger (XFT) finds charged g beamspot

track with p; > 1.5 GeV/c
Level 2: Link tracks into silicon; require track
iImpact parameter > 100 um (SVT)

Access to hadronic B decay modes
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Spectroscopy:

Excited B States
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B Excited States

® Spectroscopy of |bglsystem not well
studied
® Only ground states B9, B*, B, or excited

state B* established
® HQET predicts 4 P-wave states for the
excited B ,q** & B**
- Two decay via S-wave
=> wide states (~100 MeV)
- Two decay via D wave
=> narrow states (~10 MeV)

® Experimental verification can y ¥
give insight in quark
interactions and verify

Entries
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Narrow B4** States

Reconstruct B in J/y and DY modes

BY — B**n~; B*t - Bty
B — B*'rn—; B*t — BTy
B3 — Btr
Bt — J/YyKT
L

BT — DVt

Fit mass difference
Am(B**) = m(B**) - m(B) - m(m)

B*

=]

"n* Mass_| CDF Preliminary: ~374pb”
h N(B) = 2182 + 54
Fit Prob = 14%
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DY Runll Preliminary
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Results not in good agreement
NarrOW Bd** States (CDF to update with 1 fb-1)

DY Runll Preliminary

y . @ 240
CDF (370 pb") | D@ (1fb) o DS o
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5 200F
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2 160;—
140
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100
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Narrow B ** States

- Decay Bg** to Bg 1t isospin suppressed

- Reconstruct Bg** --> B*K-

with B*--> J/y K+ & B+ --> DOt
- CDF uses neural network trained

on MC to optimize S2/(S+B)
Again: Fit mass difference
Am(B¢**) = m(BK) - m(B) - m(K)

CDF Run 2 Preliminary 1.0 fb™
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Narrow B ** States

CDF (1 fb')

D@ (1 fb!)

m(Bs1) [MeV/c?] | 5829.4+0.240.6

5839.6+0.4+0.5
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+ +
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6.2_— :
Search for Z, Baryon 5 G
> 0T
> 1
Motivation: &, sof
e A\, only established B % 59 |Pn S wee
baryon e sof VRV S —
* Next accessible baryons:/, = 3/2+ (2, %) 57+ %wave
>, b{ag}, g =u,d; IP=S, +s,

\A — + >57 A, -type %, - type
=1/2* (%))

- HQET well tested for meson systems; check predictions for Qqqg systems
- Baryon spectroscopy tests Lattice |_CDF Il Preliminary, L= 1.1 fo" |

QCD & potential quark models Nﬁ““’"? n — Ay = AP A, > L7, Comb. Bkgnd.
g 1200 ===+ Ay semileptonic + other
ﬁ E ] = B semileptonic + other
E"_" 000 === Apand B 4-track decays
E Bﬂﬂ:— — A=A K
T goof-
i -1 S L

CDF V}”th 1.11b", © a0 N, Mass Plot

world's largest s

sample of A,: ~3000  F——

5 5.5 6

6.5
m(A; ) GeWcz-,
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Search for 2, Baryon

Search Strategy:
Use 2 track trigger to reconstruct: Ag — N~
® > decays at primary vertex Az- s pK_7T+

® Combine A, with a prompt track
to form a 2, candidate

® Separate 2, and 2, *:
)] R A~ — Atm— ™
Z;E*H — At — Afrat

® Search for resonances in mass diff.. 2, backgrounds:

Q= m(/\br[) - m(/\b) -m_ * A\, Hadronization + Underlying
Event — Dominant!
® Optimize 2, cuts with 2, signal * B meson Hadronization

region blinded: 30 < Q < 100 MeV/c? * Combinatorial background
Fix background contributions

from data or PYTHIA MC

Manfred Paulini - HQLO06, Munich, 10/19/06 -14-



Observation of 2, Baryon

* Observe signals consistent with
lowest lying charged 2, states

e With unbinned likelihood fit,
measure number of events

Candidates per 5 MeV/c?

N(Z
N(Z
N(S
N(Z

) = 60757
= 297115
Y= Mg
T) = T41i63

(stat)

(stat)
(stat)
(stat)

_|_
_|_

]

8.4
4.
5.(
3.4

o O

+15.
—9.
+10.
—9.7

o~ %

Determine mass difference values:

Fit Prob. = 76%

5of—
40?—
sof
2of

10|

CDE Il Preliminary, L = 1.1 fb'

— Total Fit
— Background
— 5 oA
— N S Al

— Total Fit

— Background
— I - Adm
— Lt Al

1

0.05

Q = m(An) -

.10

m(Ay) -

P R
0.15 0.20

m, (GeV/c)

p.r-r

+1.0
-1.0
9

48—1*‘

m(X; ) -m(AY)) -m, =
) - m(A}) - m,

m (2
2,

m(2;) - m(2

b)) =21 39 (at.:lt) 3

(stat)
2 (stat)

HIIJE

+0.1 (syst) MeV /c?
+0.1 (syst) MeV /c?
(syst) MeV /c?
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Search for ny

* Spin-singlet bb bound state
N, yet to be observed

* o(pp -> N, X) ~ Ub at Tevatron
energy scale

* Look for n,decay in

N,->J/P JI/Pin 1.1 fb
- Expect between 0.2 and 20
events with both J/{ decaying
to ut -
- Reconstruct as 3u + track

- Use B, -> J/Y pas a consistency
check

Manfred Paulini - HQL06, Munich, 10/19/06

Bottomium spectrum

T (11020)

T (10860)
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Search for ny

* Expected 3.6 bkg events; observe 3 events
* Set upper limit for production cross section:

o(pp = np X y(me)| < 0.6, pr(m) > 3.0GeV) - Br(n, = J/J /)

<50x107*
o(pp = Hy = J/YX); [y(J/)| < 0.6,pr(J/v) > 3.0GeV)

o(pp = mX, [y(m)| < 0.6,pr(m) > 3GeV)- Br(ny, — J/pJ[) - [Br(J /¢y — pp)]* < 2.6 pb

CDF Il Preliminary 1.1 fb”

> 3 12
(" L. -1 % i
= [ CDF Il Preliminary 1.1 fb s |
T My iy gm__
s | 20
LE 2 zE'I 3_—
_ E_—
i Search window -
- *—’, -
y |- a4
2__
8 1 1 1 | 1 1 1 1 | 1 1 1 u_ | | | | | | |
S5 9 9.5 10 9 9.2 9.4
Jiydhy Mass (GeV) n, mass (GeV)
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Decay of B Hadrons:

Branching Fractions

Manfred Paulini - HQL06, Munich, 10/19/06
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Mass (¢ m)
BR(Bs -> Ds™ Ds™) Sl D>
Reconstruct Bawo”
Ds ->@m, Ds ->@uv, (¢->K* K")
Start with pDs sample (Ds -> @r), e e —
look for additional @ (UDs@sample) .ot -
Ratio of efficiencies estimated using %77 a2 g

simulated events.

Directly fit Ds mass distribution to
extract N(puDs). Unbinned likelihood
fit to extract N(ugDs) (Lower stat.)

 N(uDs) = 15225 + 310
e N(ugDs) = 19.3 + 7.9

BR(Bs -> Ds® Ds®) =
0.071+0.032+0.027

AT = 2x BR =0.142+0.064+0.054

Manfred Paulini - HQLO06, Munich, 10/19/06

Mass (KK) in (¢n) signal region

m(o ) GeV/c?

%
218_—
0 16:_D@ Run Il Preliminayy
N RE 1fb™
o =
Tt 14¢
[ L
> e
m12:w
10
i3 Jr |
6 | i
af- ‘T ‘
i3 4
s e o et ooiie) Molavienn Toian ol 00 B s s 0
fog 089 1 101 102 103 104 105 106 1.07

m(KK) GeV/c?

Dominant sources of systematics:
BR(Bs -> pvDs™)
MC p. reweighing
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B R(B S ->D31(2536) HVX)

Reconstruct
B) —» D_(2536)u*v, D_(2536) - D*"KJ,

E D@ Run Il Preliminary
D* — D%, Kg — 7wt~ 2 10000 - Pata
5 i . Bz?cifground
Relative to semileptonic b -> D* pvX: g " Fittuncton
= 5000
f(f_: - BE')- Br(Bf: — 1)_‘1{2536];1*\'}{_)- Br([)\l(ESS()] -5 !)"Kf) = 8 [ w
(= bosi. ad "\"'n.r::'.}e'p 1 3
Br{b— D" V‘k)' N . R 0.435 03 0.145 0.15 055 0.16 361‘65 0.17
Np'u o Do p,(25%) M(D')-M(D") [GeV]
> 20
en : R - - DO Run Il Preliminary
I = = D —vwyei— o > 2 DD
w | - Data
T 15+
. B T T Background
RLUIL S [ D_,(2536) signal
A — > - : .
f(b— BY)-B(B) - D_(2536)putvX) @ 4 Gl
— % — 0 L £
-B(D,_;, - D" Kg) = : |
— (2.29 + 0.43 + 0.36) x 104 5 |
Comparison with theory 25055 254 256 258 26 26 264
Invariant Mass of D* Kg (GeV)
BR(Bs->DapvX) = 0.86+0.16 £0.13 +0.09 % No426+86 -5
ISGW2 0.53%, |I10OM 0.39%, HOET&OCD Sum rules0.20% - I o
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Charmless B -> hh Dominant Subdominant

® CDF performed comprehensive

analysis of charmless 2-body -
decays B -> hh - N W/<S
e Joint study of B and B_ decays >~ KK b—rpr—s b u

Into TiKT/KK can shed light on SU(3) symmetry breaking
® Important to disentangle tree versus penguin contributions
® Remember: Direct CP violation in B decays first

observed in BY-> K 1t

CDF Run Il Preliminary Lint=1 fb

L
® CDF use 2-track hadronic trigger to % T
collect large dataset of B -> hh g:::
® Observe signal with offline confirmation E o .
of trigger cuts: - “
~8500 B -> hh events in 1 fb-1 of data oo A

kl ||I||l||l||JL|\J|lI|IJ||I| |I||l\||
46 48 5 52 54 56 58 6 6.2 6.4
Invariant tn-mass [GeV/c?]
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Charmless B -> hh

® Optimize cuts using signal MC and sideband backgrounds:
2 sets: - Measure CP asymmetry in B -> K 1t (talk by Ay Cano)

- Search for rare decays such as B, -> Kt& measure BR <---

® Despite excellent mass resolution (~20 MeV) modes overlap

® BR measurements sensitive to ,
CDF Run Il Preliminary Lint=1 fb

shape of mass resolution: ~, 16007 _
radiative tails ot ~7000 signal
CDF Run Il Monte Carlo = i events total
p= i
1200
3°°E e '; :
FSR tail on the .SS: ‘:TEK :’ 1000~ EXpeCted rare
left of each peak BB - Kn S modes:
affects BR 6 8 800 B0 K
measurements 0 - — KTT,
150} E;‘B\E:EE E s BOS_)TU-[
ﬁ_ BA, - pn & S ’
100} /\Ob—> pTr/pK.
f 0 : Combipatorial
50/ / BY% - KTt kg.
9.1 5.2 83 oS54 OS85 S8 5.7 o8

05 51 52 53 54 55 56 57 58

. - 2
Invariant = mass[GeV/c?] Physics backg. Invariant tn-mass [GeV/c”]
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Charmless B -> hh

® Disentangle overlapping modes by

- Invariant mass information: m(mum)
- Kinematic discriminates

= (1-Pin/Pma)dmin SIgNEd momentum imbalance

- PID through dE/dx

® Use 1.5 mio D* -> DO, DY -> KTTto accurately

0.09

0.08

0.a7

006

0.05

Q.04

003

0.2

o1

CDF Run Il preliminan

rrrT

<dE/dx> [ns]

a B L] 4 -2 Q 2 L L] L] a

dE/du pull

Manfred Paulini - HQL06, Munich, 10/19/06

calibrate dE/dx over tracking volume & time

1t nn-mass [GeV/c?]

i g e
gzt
’Il",',’,’,’,",’,’,%l,’,/ il

o.
0.6
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0.2 o

1 H
16
14 111
N T0s ©
10 0604
8-08
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>
o

imbalance

CDF Run Il Monte Carlo

300
2505
2ooi
150:
100:

50}

BB Kn
OB - KK
::BEAdm

B. - Kn
[
mar e
) B—ap
BA, - pr

|||||

55 56 57
Invariant 7t mass[GeV/c?]

5.8
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BO->Tr T & B_0-> K* K-

CDF Run Il Preliminary L_=1 fb"

1400 @ u B = K'r
=0
- B - Knt
1200
[ 18%E »kK
- BO/E0 -

1000 :
- Bg - Knt+B, - K'm
[ A pre il B
Ay = pr+A, — pr
L] Ap = pK'+ KZ - pK*
D Combinatorial backg.
- Three-body B decays

800

600

Candidates per 20 MeV/c?

% 51 52 53 54 55 56 57 58
Invariant tr-mass[GeV/c?]

Using HFAG (Aug'06):

Uncorrected fractions

BoS > KHK- other signals BO-> K*Tr

19%

16%

BO-> T1TTT

7%
26%

B?-> KTt

32%

parameter

fraction yield

BY w72tz +cc.  (0.160 £ 0.009) 1121 £ 63

BY 5 Ktg— 4+ cc. (0577 £0.010) 4045 &+ 84
BY 5 KtK~ +cc.  (0.186 £0.009) 1307 + 64

BR(B — 7t77)
BR(BY = K+7)

= 0.259 £ 0.017 (stat.) £ 0.016 (syst.)

fs-BR(BY —» KTK™)
fa+ BR(BY — K+77)

0.324 £ 0.019 (stat.) & 0.041 (syst.)

BR(B? - KTK™) = (24.4+1.4 (stat.) £4.6 (syst.)) x 107°
BR(B® - ztn™) = (5.10 £0.33 (stat.) £ 0.36 (syst.)) x 107° (good agreement with B factories)

BR(B% - K*K") and BR(B?°- 11" 1) are becoming high precision measurement.
Theoretical expectations are not completely in agreement.
[Matias et al. PRL97, 061801, 2006] BR(B®,->K'K")/ BR(B°- K*1T)~1

[Khodjamirian et al. PRD68:114007, 2003] predict large SU(3) breaking ~2 <--- Disfavored by CDF.

Manfred Paulini - HQLO06, Munich, 10/19/06
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Charmless B -> hh

Search for rare modes:

CDF Run Il Preliminary Lint=1 fb’

. ‘0 i
Uncorrected fractions S @
2 1000
= I
p [
0->K P 800
- B > KT - -
BO, -> K1 4% 3% 2% B ;‘[‘6% ] :
18% @ i
BO, -> K*K- T %000
o !
'E E
15% C“J’ 400
BO-> K-1T 200

B e k'
o«
I:l Bg/Bf - K'K
[

B/B —wn'n
- B> Kn* +E§§ - K'r
:I A)— pn'+KS — pn’
‘:l Al = pK+ KE —pK”
,:l Combinatorial backg.
- Three-body B decays

-

05 51 52 53 54 55 56 57 58

Invariant tr-mass[GeV/c?]

New rare modes observed
Neaw(By - K™nT) = 230 434 (stat.) £ 16 (syst.) (80)
Niaw (A} = pr~) = 110 £ 18 (stat.) + 16 (syst.) (60)
Neaw(A) = pK™) = 156 & 20 (stat.) £ 11 (syst.) (110)

Manfred Paulini - HQL06, Munich, 10/19/06
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Charmless B -> hh

First observation: BSO > KT [Weaw(BS = K=n%) = 230+ 34 (stat.) + 16 (syst.)

fs- BR(BY - K—xt)

= 0.066 £ 0.01 .)£0.01 X
f,- BR(B® = K+1-) 0.066 + 0.010 (stat.) £0.010 (syst.)

Using HFAG: BR(B? - K~ rt) = (5.0 +0.75 (stat.) = 1.0 (syst.)) x 107°

[Beneke&Neubert NP B675, 333(2003)]: ~[7-10] -10*
[Yu, Li, Yu, PRD71: 074026 (2005) |: ~[6-10]-10°
[Williamson, Zupan. PRD74 (2006) 014003]: ~4.9 -10¢

Upper limits: B0 -> 1t & BY -> K*K-
| Both modes are

. 0 +
fo BR(B, 5 0T7) - _ 007 £ 0.004 (stat.) £ 0.005 (syst.) 15g annihilation-
fa: BR(BY - Ktn—) . -
| dominated decays.

BR(B' - KTK™) BO same resolution
BR(BY = K¥n) 0.020 £ 0.008 (stat.) £ 0.006 (syst.) :!__5 O a5 B factories.

Using HFAG:

BR(B® 5 KTK~) = (0.39 £0.16 (stat.) £ 0.12 (syst.)) x 107 (<0.7 [10°* @ 90% C.L.)
Expected [0.01 - 0.2] -10° [Beneke&Neubert NP B675, 333(2003)]
(0.53 £ 0.31 (stat.) & 0.40 (syst.)) x 107®  (<1.36 (10°* @ 90% C.L.)

Expected: [0.007 - 0.08] -10% [Beneke&Neubert NP B675, 333(2003)]
Expected: 0.42 + 0.06 [Ying Li et al. hep-ph/0404028]

BR(BS — 1r+7r_)
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Charmless B -> hh

First observations: A°->pm & AL->pK-

CDF Run Il Preliminary L_=1fb"

CDF Run Il Preliminary L =1 fb"

1300—@

I -

8
8

B
.

Candidates per 20 MeV/c?

51

- NS

- Eﬂ—a Kx*

[ eo® —xx

- B"-‘ED—' a'r

- B - K'rr*-iﬂi—a K'r
[ R
B A2 pice R =
[ ] Combinatonial badkg.
Bl hiee body B decays

52 53 54 55 656

50

andidates per 0.2

N
\
T T 1 T T T N[ T T 11

5.8 05

57

Invariant nn-mass[GeV/c?]

E_PID variable

N\°, mass

region

Nraw(Ag — pK_)

Nraw (Ag — pﬂ'_)

156 + 20 (staf.) £ 11 (syst.)

110 + 18 (stat.) £ 16 (syst.)

60

BR(AE — pn7)

BR(A} = pK )

0.66 + 0.14 (stat.) £ 0.08 (syst.)

Manfred Paulini - HQL06, Munich, 10/19/06

|
- BE=Kr+ce
B A= pr v
B A2 pK +ce

I: Combinatorial backg.
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B Fragmentation Fractions

® Fragmentation fractions needed for ratio of BR measurements
® Measurement of b-quark fragmentation into B°, B*, BZ, A}

e

d

b _
ﬁE)B

® CDFin Run I: fo=(16.0 + 2.5)%
® PDG 2004 (LEP: Z->bb=): fg= (10.7 + 1.1)%

=> Does hadronic environment influence fragmentation?
CDF: Measurement of b-quark fragmentation fractions with high
statistics semileptonic b -> clv samples using lepton-SVT data

b
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B Fragmentation Fractions

Data: Large lepton-charm yields

CDF Runl| Preliminary, 360 pb’

2

CDF Runl| Preliminary, 360 pb’

mass(Kmn) [GeV/c?]

® Sample Composition:

Disentangle feed down from D™

using MC

® Need good understanding of
reconstruction efficiencies
(data/MC agreement)

® Also measure f, .4,

Manfred Paulini - HQL06, Munich, 10/19/06

2 600 _ 2069+ o
—ws S 600 Nas(HDs) = 2069 + 84 ns

o Nog(UD') = 20236+ 216 # _ gs ™
> 5000~ :
S B . Dg Reflection % 500 r
< 4000 =
@ ; 5 400¢
Q3000 S
3 o 300
= L [} C
= 2000 2 _f
2 £ 200
L r L
1000: 100~
g } et ppepebepe et Ldbodsdkesbodo b E
P78'180'1 821 841,861,868 1.0 1'53 1’54 Pao 85 A

190 195 ' 200 ‘2
mass(KKn) [GeV/c]

v/c?

Entries per 3 Me

1000 ;NRS(;,LAC) =2984+ 130

N

Q

(=)
T

CDF Runl| Preliminary, 360 pb’

Cov b ot b bbb b
220 222 2.24 226 2.28 2.30 2.32 2.34 2.36

mass(pKr) [GeV/c’]
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B Fragmentation Fractions

Results: CDF Runll Preliminary, 360 pb”
f. - CDF
% — 1.054:|:0.018(Stat)__'_3:gig(syst):lz() 082(BR) ity e PDG
s _ +0.011 +0.057
f—t}? = 0.1604-0.005(stat) " o7 (5yst) o oas (BR) o
Tl = 0.28140.012(stat) o ooe (syst) o oee (BR) r  w Poc

CDF Run |l Preliminary, 360 pb’

Surprising result: ~ 05

s E — Data
® | arge baryon > 041 MC
fragmentation Fo3E ‘
fraction D ‘\‘
. 0.2F
® |[ndication of :
momentum 0.1
dependence of 000 0 .
0 10 20 30 40

baryon fragmentation
Y J pr(n-charm) [GeV/c]
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Conclusions

® Tevatron offers rich heavy flavour program

® Many new result in spectroscopy and decay
- Observation of excited Bg** states

- Observation of 2, baryon states

® New and competitive branching fractions results
- New Bg Decays modes observed

- New results on charmless B -> hh decays
- Observation of rare charmless A Y decay modes

® Result on Fragmentation Fractions

4
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- Observation of excited Bg** states
- Observation of 2, baryon states

® New and competitive branching fractions results
- New Bg Decays modes observed

- New results on charmless B -> hh decays
- Observation of rare charmless A Y decay modes
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% - P
the philosophers club initiated
a food for thought program,

Tomes
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